Results suggest that air-mass thunder storm rainfall should be analyzed separ ately from frontal and frontal-convective rainfall and that models of thun derstorm rainfall should be separated into more than one category. Depth-area rainfall relationships are of continuing interest to hydrologists and engineers, particularly in the South west where nearly all surface runoff from small arid and semiarid rangeland drainage areas (100 sq miles and less) occurs from high-intensity thunder storm rainfall. Woolhiser and Schwalen (1959) , Osborn and Reynolds (1963) Court (1961) , and Osborn and Reynolds (1963) pointed out that the extreme variability of thunderstorm rainfall both in time and space and the scarcity of Renard (1970) and others have de scribed the hydrology and instrumenta tion of this rangeland watershed. Cover is dominated by grass in the upper one-third, and by brush in the lower two-thirds. The small city of Tombstone (pop. 1200) lies within the watershed boundary and provides the only signifi cant deviation from grazed rangeland.
Rainfall is measured with a network of 97 recording gages. This network is by far the largest and most compact net work of recording rain gages in the Southwest. The analyses in this paper are based on 80 of these gages which are fairly evenly distributed on or adjacent to the watershed and which have been in continuous operation for at least 10 years (Fig. 1) . The gages that are adja cent to the watershed boundary add to the area covered so that the 80-gage network represents about 70 sq miles. These storms produce high-intensity rains of limited aeral extent, and usually occur in the late afternoons or early evenings. Osborn and Hickok (1968) pointed out that almost all runoff from small rangeland watersheds (100 sq miles and less) in the semiarid and arid portions of the Southwest results from thunderstorm rainfall.
In the winter, moist air is associated with generally weak frontal storms moving eastward from the Pacific Ocean. By the time these storms have passed over westerly-lying mountain ranges in southern Arizona, the mois ture aloft has decreased so much that usually very little rain or snow results. Although runoff may occur, more often the storms bring only scattered cloudi ness to southern Arizona. Occasionally, in the late summer or early fall, heavy rains result from tropical storms off Baja California pushing moist air into southern Arizona. These storms cover larger areas than do the more common air-mass thunderstorms and produce maximum peaks and volumes of runoff from large rangeland watersheds (about 1,000 sq miles and larger) in southern Arizona (Osborn, 1971 Fig. 3 . The bottom line in Fig. 3 is an average of the 18 storms with the least center depths (not shown in Fig. 2) . Obviously, there is consider able variability in the estimates, but the curves in Fig. 3 will be discussed later, the question of frequency of such an event is important in developing depth-area curves for de sign purposes in the Southwest.
A family of curves based on the grouped events in Fig. 3 and equation [1] were calculated and drawn in Fig. 4 . Maximum one-sq-mile rainfall depths of 3.8, 2.7, 1.8, and 1.3 in. were used, respectively, for the equations. The four curves are plotted on semilog paper for easier visual interpretation.
FIG. 5 Depth-area curves for a storm center depth of 2.0 in.
The dotted lines are curves from Fig.  3 . The lower two curves in Fig. 4 do not fit the data from Fig. 3 as well Keppel (1963) and Osborn and Reynolds (1963) 
